I 



0 Publication number: 0 363 098 

A2 



© EUROPEAN PATENT APPLICATION 

© Application number: 89309976.2 @ Int. CIA G05D 23/19 



@ Date of filing: 29.09.89 



@ Priority: 03.10.88 JP 247493/88 


© Applicant: CANON KABUSHIKI KAISHA 


31.07.89 JP 196952/89 


3-30-2 Shimomaruko Ohta-ku 


@ Date of publication of application: 


Tokyo 146(JP) 


(5) Inventor: Ebinuma, Ryuichi 


11.04.90 Bulletin 90/15 




1-20-8-102 Mita Tama-ku 


@ Designated Contracting States: 


Kawasaki-Shi Kanagawa-ken(JP) 


DE FR GB NL 


Inventor: Kariya, Takao 




1-748-9 Hodokubo 




HIno-shi Tokyo< JP) 




Inventor: Mizusawa, Nobutoshi 




3-5-6-2-907 Nishitsuruma 




Yamato-shi Kanagawa-ken(JP) 




Inventor: Uda, Koji 




6-19-105 Suwazaka Tsurumi-ku 




Yokohama-siii Kanagawa-ken(JP) 




Inventor: Sakamoto, Eiji 




27-1 Motohashimotocho 




Sagamthara-shi Kanagawa-ken(JP) 




Inventor: Uzawa, Shunichi 




4-27-10 Nakamachi Setagaya-ku 




Tokyo(JP) 




@ Representative: Beresford, Keitti Denis Lewis 




etal 




BERESFORD & Co. 2-5 Warwick Court High 




Holborn 




London WC1R 5DJ(GB) 



® Temperature controlling device. 



perature controls each being provided in corre- 
sponding one of the flow passages, for correction of 
any variance in temperature of the distributed liquid 
medium, resulting from pressure loss energies in the 
respective flow passages. Thus, temperatures of plu- 
ral subjects of control can be controlled efficiently 
and with a simple structure. 
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^® A temperature controlling device suitably usable 
^tn a semiconductor microcircuit manufacturing expo- 
Q^sure apparatus for exposing a semiconductor wafer 
Oto a mask to print a pattern of the mask on the 
^ wafer, is disclosed. The device includes a constant- 
(0 temperature liquid medium supplying system for 
CO controlling temperature of a liquid at high precision, 
Qa distributing system for distributing the supplied 
liquid medium into plural flow passages, to supply 
Q^the liquid medium to plural subjects of control such 
as, for example, a mask stage, a wafer stage and the 
like. The device further includes a plurality of tem- 
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TEMPERATURE CONTROLLING DEVICE 



FIELD OF THE INVENTION AND RELATED ART 

This invention relates to a temperature control- 
ling device usable in a semiconductor exposure 
apparatus, for example. More particularly, the in- 
vention is concerned with a temperature controlling 
device for use with plural portions to be 
temperature-controlled, for precisely controlling 
temperatures of these portions by using liquid me- 
dium. 

In an apparatus such as, for example, a semi- 
conductor exposure apparatus in which precise di- 
mension control is required, temperature control is 
one important problem. For example, many propos- 
als have been made in respect to temperature 
control of a wafer or a mask in an exposure ap- 
paratus. Particularly, because of an advantage of 
large heat transmissibity, the temperature* control 
using liquid medium has good controllability and 
high-practicability, and for this reason, it has been 
used widely. 



SUMMARY OF THE INVENTION 

However^ in such type of devices wherein the 
temperature control is made by thermally coupling 
the subject of temperature control with liquid me- 
dium whose temperature is precisely controlled, 
when the temperature control should be made with 
a precision of an order of 0.01 * C, a pressure loss 
in a liquid medium passageway from a constant- 
temperature liquid medium supply source to a heat 
exchanging part for the subject of temperature con- 
trol, raises a problem which can not be disregar- 
ded, in terms of heat. 

By way of example, where water is supplied 
through a thermally insulated tube and if there is a 
pressure loss of 0.5 Kgf/cm^ in the passageway 
and if all the lost energy is transformed into a 
temperature increase in the water, then there oc- 
curs a temperature increase of 0.012 *C. Also, if 
plural subjects of temperature control are at dif- 
ferent sites and if their passageways through which 
liquid mediums pass are different in shape and 
length, then different temperature increases are 
produced in these passageways due to respective 
flow passage losses. Accordingly, there is a prob- 
lem that even if the subjects of temperature control 
are desired to be controlled* to the same tempera- 
ture, due to the difference in temperature increase 
resulting from the passageway loss, it is not possi- 
ble to perform precise temperature control. 

In other words, in temperature control for plural 
subjects of temperature control at a precision of an 



order of ±0.01 C, heat generation within such 
temperature control system itself raises a problem. 
To solve this, a method has been proposed ac- 
cording to which temperature sensors are provided 

5 for the subjects of temperature control, respec- 
tively, and the subjects of temperature control are 
controlled individually on the basis of the tempera- 
ture outputs from the sensors. However, this meth- 
od involves an inconvenience of necessity of using 

10 plural high-precision feedback control devices. 

It is accordingly an object of the present inven- 
tion to provide a temperature control device by 
which, with a simple structure and at high preci- 
sion, temperature control can be made to plural 

75 subjects of temperature control which are placed at 
different sites. 

In order to achieve this object, a temperature 
controlling device according to the present inven- 
tion includes means for supplying a certain 

20 constant- temperature liquid medium, distributing 
means for distributing the liquid medium from the 
supplying means into plural passageways, and 
means for controlling the temperatures of the dis- 
tributed constant-temperature liquid mediums, tn- 

25 dividually. 

According to this structure, plural temperature 
controlling means are provided each for one of 
constant-temperature liquid mediums distributed 
into plural passageways, to be associated with the 

30 plural subjects of temperature control, respectively. 
As a consequence, any variance in temperature of 
liquid mediums, due to pressure loss energies in 
the respective liquid medium passageways for the 
plural subjects of temperature control, can be cor- 

35 rected by the temperature controlling means. 

In another aspect, to achieve the above object, 
a temperature controlling device according to the 
present Invention includes means for supplying a 
certain constant-temperature liquid medium, distrib- 

40 uting means for distributing the constant-tempera- 
ture liquid medium supplied from the supplying 
means into plural passageways, heat exchanging 
portions provided at the passageways to which the 
constant-temperature liquid medium is distributed 

45 by the distributing means, and means for adjusting 
the flow passage resistance from the distributing 
means to the heat exchanging part. 

With this structure, for each of the constant- 
temperature liquid mediums in the flow passage- 
so ways distributed to be associated with the plural 
subjects of temperature control, the flow rate and 
the pressure loss to the heat exchanging part can 
be adjusted by a corresponding flow passage re- 
sistance adjusting means, independently from the 
other or others. By this, any variance in tempera- 
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ture of liquid mediums resulting from the pressure 
loss energy in the respective liquid medium pas- 
sageways to the plural subjects of temperature 
control, can be corrected. 

On the other hand, for precise temperature 
control, of a subject to be temperature-controlled, in 
usual the subject of temperature control is placed 
in a constant-temperature room which is controlled 
at a constant temperature. In that case, for attaining 
high-precision temperature control in the constant- 
temperature room, it is desirable to reduce, to 
small, the heat generation in the constant-tempera- 
ture room and thus the heat generation in the 
temperature controlling device itself raises a prob- 
lem that can not be disregarded. 

It is accordingly another object of the present 
invention to provide a temperature controlling de- 
vice by which high-precision temperature control 
can be performed in a constant- temperature room. 

In order to achieve this object, according to the 
present invention, a main heat generating portion of 
a constant-temperature liquid medium supplying 
device (which is a means for supplying constant- 
temperature liquid medium) is disposed outside, as 
possible, the constant-temperature room in which a 
device to be temperature-controlled is placed. By 
disposing the main heat generating portion of the 
constant-temperature liquid medium supplying 
means outside the room in which the subject of 
temperature control is placed, temperature variation 
in the subject of temperature control due to any 
external effect can be reduced to small. 

These and other objects, features and advan- 
tages of the present invention will become more 
apparent upon a consideration of the following de- 
scription of the preferred embodiments of the 
present invention taken in conjunction with the ac- 
companying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic view of a tempera- 
ture controlling device according to an embodiment 
of the present invention. 

Figure 2 is a schematic view of a tempera- 
ture controlling device according to another em- 
bodiment of the present invention. 

Figure 3 is a schematic view of a tempera- 
ture controlling device according to a further em- 
bodiment of the present invention. 

. Figure 4 is a schematic view of a tempera- 
ture controlling device having no pressure adjusting 
valve. 

Figure 5 is a representation, explicating the 
manner of production of pr ssure loss in a flow 
passage, in the device of Rgure 3. 

Figure 6 is a representation, explicating the 



manner of production of pressure loss in a flow 
passage, in the device of Figure 4. 

DESCRIPTION OF THE PREFERRED EMBODI- 
5 MENTS 

Figure 1 is a schematic view of a temperature 
controlling device according to an embodiment of 
the present invention. Denoted in Figure 1 at 1 is a 

70 constant-temperature liquid medium supplying de- 
vice which is adapted to supply, at a supply outlet 
2 a constant-temperature liquid medium (such as 
water, for example) of a predetermined temperature 
and at a predetermined flow rate, whose tempera- 

15 ture is controlled at a precision of tO.OI ' C, for 
example. Denoted at 3, 4 and 5 are the subjects of 
temperature control which are placed at different 
sites. Denoted at 6, 7 and 8. are heat coupling 
portions each being arranged to provide high heat 

20 transmission factor between a corresponding sub- 
ject of temperature control and the liquid medium. 
Where the temperature controlling device of the 
present embodiment is incorporated into an X-ray 
exposure apparatus, the subject of temperature 

25 control denoted "at 4 may be a mask having a 
pattern for manufacture of semiconductor chips; 
the subject of temperature control denoted at 5 
may be a semiconductor wafer onto which the 
pattern of the mask 4 is to be printed; the subject 

30 of measurement denoted at 3 may be an alignment 
optical system (pickup) for photoelectrically detect- 
ing alignment marks formed on the mask 4 and the 
wafer 5, for aligning the mask 4 and the wafer 5 
into a predetermined positional relationship; the 

35 heat coupling portion 6 may be a pickup base 
which includes a pickup stage for supplying the 
pickup 3; the heat coupling portion 7 may be a 
mask stage base which includes a mask stage for 
holding the mask 4; and the heat coupling portion 8 

40 may be a wafer stage base which includes a wafer 
stage for holding the wafer 5. In that occasion, the 
wafer 5 can be exposed to the mask 4 with X-rays 
from a synchrotron radiation source, not shown. In 
response to absorption of such an exposure en- 

45 ergy. heat generation takes place in each of the 
subjects of temperature control denoted at 3, 4 and 
5. 

Denoted at 9, 10 and 11 are liquid medium 
supply passageways each being formed by a heat 

50 insulated tube. These liquid medium supply pas- 
sageways 9, 10 and 11 have different pressure 
losses which are different in accordance with the 
flow rate of liquid medium flowing therethrough or 
the shape of the flow passage. As a matter of 

55 course, these passageways may have the same 
pressure loss. Denoted at 12. 13 and 14 are collec- 
tion flow passageways for collection of liquid me- 
dium. Denoted at 15, 16 and 17 each is a heat 
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exchanging device having accommodated therein a 
heater which is controlled so that a constant elec- 
tric current flows therethrough. The quantities of 
heat generation of these heat exchanging devices 
can be adjusted, as desired, in accordance with the 
pressure losses in the flow passageways 9, 10 and 
11. respectively. Therefore, it is possible that the 
quantities of heat generation are different. Denoted 
at 18 is a distributor and denoted at 19. 20 and 21 
are flow passage adjusting valves for adjusting the 
flow rates in the corresponding flow passageways 
9. 10 and 11. 

By way of example, description will now be 
made of an occasion where, in the described struc- 
ture, temperature control is to be made to all the 
subjects of temperature control (3, 4 and 5) to 
maintain them at a temperature of 20 'C £ 0.01 

•a 

First, the constant-temperature liquid medium 
supplying device 1 supplies a liquid medium 
whose temperature is controlled at 19.9 ± 0.01 *C 
in preparation for example. The supplied liquid 
medium is distributed by the distributor 18 into 
each of the flow passages 9. 10 and 11, and by 
means of the flow passage adjusting valves 19, 20 
and 21 proper and predetermined flow rate dis- 
tribution is executed to the respective subjects of 
control. 

Further, in the heat exchanging devices 15, 16 
and 17, the quantities of heat generation by the 
respective inside heaters have been set so that the 
temperatures at the heat coupling portions 6, 7 and 
8 are kept at 20 * C ± 0.01 * C. If in this system the 
flow rate of the liquid medium supplied from the 
constant-temperature liquid medium supplying de- 
vice 1 to the respective subjects of temperature 
control (3, 4 and 5) is constant, then in each flow 
passageway the pressure loss therein is un- 
changed while the pressure losses in the flow pas- 
sageways from the liquid medium supply outlet 2 
to the heat coupling portions 6, 7 and 8 for the 
respective subjects of temperature control may be 
different from each other. As a consequence, pro- 
vided that the supply passages 9, 10 and 11 are 
thermally insulated each of the quantities of tem- 
perature rises in these flow passages do not 
change, although they may be different from each 
other. In consideration thereof, the magnitude of 
electric current to each heater may be set so that 
the quantity of heat generation at the heater of the 
heat exchanging device 6, 7 or 8 and the quantity 
of heat generation caused by the pressure loss, 
total to 0.1 * C. By this, it is now possible to supply 
a liquid medium of 20 * C i 0.01 * C to the heat 
coupling portions 6, 7 and 8 of all the subjects of 
temperature control (3, 4 and 5). 

According to the present invention, as de- 
scribed hereinbefore, it is possible to provide a 



system for plural subjects of temperature control, 
which requires high-precision temperature control, 
by a combination of one precise constant-tempera- 
ture liquid medium supplying device with a distri- 

5 butor and simple heat exchanging devices such as 
heaters, for example. 

Figure 2 shows the structure of a temperature 
controlling device according to another embodi- 
ment of the present invention. In Figure 2. like 

70 numerals as those in Figure 1 are assigned to 
corresponding elements. 

In the present embodiment, a temperature sen- 
sor 22 is provided at such part, like the heat 
coupling portion 6 for the subject of temperature 

75 control (3), for example, at which the absorption of 
exposure energy is irregular so that the degree of 
heat generation may be considered variable. Addi- 
tionally, a control device 23 is provided for the 
heater of the heat exchanging device 15. With this 

20 arrangement, the quantity of heat generation by the 
heater is controlled in response to a signal from the 
temperature sensor 22, to thereby control the tem- 
perature of the subject 3 of temperature control. 
The present embodiment will be effective in an 

25 occasion where it is desired to change the flow rate 
of the liquid medium, for example, or* in an occa- 
sion where the control through a heater of constant 
heat generation type is difficult because of a 
change in the temperature ambience of the liquid 

30 medium supply flow passage, for example. 

While the foregoing embodiments have been 
explained with reference to examples wherein each 
heat exchanging device downstream of the distribu- 
tor comprises a heater, the heat exchanging device 

35 is not limited thereto. As an example, a cooling 
means including a heat exchanging device that 
uses a cooling medium or, alternatively, a cooling 
means comprising Pertier element or otherwise, 
may be used. Further, the heat exchanging device 

40 may be controlled in accordance with an externally 
supplied signal. 

In accordance with these embodiments of the 
present invention, as described hereinbefore, there 
are provided a precise constant-temperature liquid 

45 medium supplying device, a distributor and simple 
temperature controlling means for controlling the 
temperatures of liquid mediums distributed by the 
distributor into respective flow passages. As a con- 
sequence, the temperature of plural subjects of 

50 temperature control placed at different sites can be 
controlled at the same time and at a high precision. 
Additionally, the temperature controlling device ac- 
cording to each of the foregoing embodiments can 
be provided by a simple structure. 

55 Figure 3 is a schematic view of a temperature 

controlling device according to a further embodi- 
ment of the present invention. Denoted in Figure 3 
at 1 is a constant-temperature liquid medium sup- 
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plying device which is adapted to supply a 
constant-temperature liquid medium of a predeter- 
mined temperature and at a predetermined flow 
rate, the temperature being controlled at a preci- 
sion of tO.01 * C, for example. Denoted at 3. 4 and 
5 are the subjects of temperature control which are 
placed at different sites. Denoted at 6, 7 and 8 are 
heat exchanging portions each being arranged to 
provide high heat transmission factor between a 
corresponding subject of temperature control and 
the liquid medium. Denoted at 9. 10 and 11 are 
liquid medium supply passageways each being 
formed by a heat insulated tube. Denoted at 12, 13 
and 14 are collection flow passages for the liquid 
mediums, each being formed by a heat insulated 
tube. There is a possibility that the liquid medium 
supply passageways 9. 10 and 11 and heat ex- 
changing portions 6. 7 and 8 as well as the liquid 
medium collecting flow passages 12. 13 and 14 
have different pressure fosses, depending on the 
flow rate of liquid medium flowing through a pas- 
sage or the shape of the flow passage. Denoted at 
18 and 22 are distributors for distributing the liquid 
medium from the precise constant-temperature liq- 
uid medium supplying device 1 to the heat ex- 
changing portions 6. 7 and 8 of the different sub- 
jects of temperature control. Temperature sensor 
26 is provided within the distributor 18, and the 
constant-temperature liquid medium supplying de- 
vice 1 is controlled so that the temperature as 
indicated by the temperature sensor 26 is constant. 
Denoted at 19, 20 and 21 are adjusting valves 
which are provided in the liquid medium supplying 
passages 9, 10 and 11, respectively. Denoted at 
23. 24 and 25 are adjusting valves which are pro- 
vided in the liquid medium collecting passages 14, 
13 and 12, respectively. 

In the temperature controljing device structured 
as above, a liquid medium is flown through each 
heat exchanging portion 6. 7 or 8, at a flow rate 
sufficient for quickly removing heat generated by a 
corresponding subject of temperature control and, 
by this, the temperature of each subject of tem- 
perature control can be stabilized. To this end, 
since the subjects of temperature control (3, 4 and 
5) are different in the quantity of heat generation, 
for efficient liquid medium supply it is necessary to 
flow, at a proper floyy rate, a liquid medium to a 
corresponding and properly designed heat ex- 
changing portion 6, 7 or 8, in accordance with the 
degree of heat generation thereat. This may be 
assured only by providing adjusting valves for flow 
rate adjustment, in the flow passageways from the 
distributor 18 to the heat exchanging portions 6, 7 
and 8, such as by providing adjusting valves 19, 20 
and 21 in the liquid medium flow passages 9. 10 
and 11, as shown in Figure 4. while the adjusting 
valves 23, 24 and 25 in the liquid medium collect- 
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ing passages may be considered unnecessary. In 
that occasion, however, the pressure losses from 
the distributor 18 to the heat exchanging portions 
6, 7 and 8 will be different from each other. 

5 More specifically, as a result of the adjustment 

of the flow passage resistances by the adjusting 
valves 1 9, 20 and 21 , as the liquid mediums each 
being set at a proper flow rate go through respec- 
tive flow passages from the distributor 18 to the 

70 distributor 22 by way of the liquid medium supply 
passages 9, lO and 11. the adjusting valves 19, 20 
and 21, the heat exchanging portions 6, 7 and 8 
and the liquid medium collecting flow passages 12, 
13 and 14, the pressures in the respective flow 

75 passages decrease in different manners. Figure 6 
shows this: wherein three broken lines , depict 
changes in pressure within the respective flow pas- 
sages. 

It is seen in Figure 6 that, at the heat exchang- 

20 ing portions 6, 7 and 8. the pressures in the flow 
passages are different from each other, while at the 
distributor 18 the liquid mediums have the same 
temperature. Therefore, as a result of the tempera- 
ture rise in the liquid medium due to the pressure 

25 loss energy; at the heat exchanging portions 6, 7 
and 8 the liquid mediums have different tempera- 
tures. Where the liquid medium is water, such 
temperature rise is 0.012 * C per a pressure loss of 
0.5 kg/cm2, the quantity of which can not be dis- 

30 regarded to attain temperature control of a preci- 
sion of t 0.01 * C. In consideration thereof, as 
shown in Rgure 3. there are provided additional 
adjusting valves 25, 24 and 23 in the liquid medium 
collecting passages 12. 13 and 14 for adjustment 

35 of flow passage resistance, and by using these 
supply side (upstream side) and collection side 
(downstream side) adjusting valves 19-21 and 23 
- 25. the pressure loss is shared. This allows that 
the pressures and flow rates at the heat exchang- 

40 ing portions 6, 7 and 8 are set individually. The 
pressure change in each passageway when the 
described is adopted is illustrated in Figure 5. The 
illustrated is an example wherein, by means of the 
adjusting valves which are upstream of and down- 

45 stream of the heat exchanging portions, at the heat 
exchanging portions approximately the same pres- 
sure is attained. 

With this structure, in the different passage- 
ways, the pressure losses up to the respective heat 

50 exchanging portions 6, 7 and 8 will be of substan- 
tially the same level and therefore, the rises in 
temperature due to the pressure loss energies will 
be of substantially the same level. As a result, at 
the heat exchanging portions 6. 7 and 8, the liquid 

55 mediums can have substantially the same tempera- 
ture. 

In regard to Figure 5, description has been 
made to an example wherein at the heat exchang- 

5 
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ing portions the liquid mediums have the same 
pressure. However, in each passageway, the pres- 
sure at the heat exchanging portion can be ad- 
justed without changing the flow rate of the liquid 
medium, by changing the balance of the two ad- 
justing valves at the supply side and at the collec- 
tion side. Therefore, it is possible to change the 
tenaperature of the liquid medium at heat exchang- 
ing portion, by utilizing the temperature rise due to 
the pressure loss energy. 

Generally, in order to minimize the effect of 
external temperature, the apparatus 27 as a whole 
(the subject of temperature control) is placed within 
a constant temperature room 28 whose tempera- 
ture is controlled at a constant. In order to maintain 
the constant-temperature state of such a constant- 
temperature room with good precision, it is desir- 
able that the heat generation within the constant 
temperature room is small. However, the constant- 
temperature liquid medium supplying device 1 in- 
cludes large heat generation sources such as a 
water supplying pump, a discharge passageway for 
high-temperature primary cooling water and the 
like. In consideration thereof, as shown in Figure 3, 
such part of the constant-temperature liquid me- 
dium supplying device 1 that contains these heat 
ge.neration sources is disposed outside the con- 
stant temperature room 28. to thereby minimize the 
effect of heat from the heat generation sources of 
the constant-temperature liquid medium supplying 
device 1. The constant temperature room may be 
an air-conditioned room or a closed space, en- 
closed simply by partitions. Alternatively, it may be 
a precise constant-temperature chamber. 

In accordance with this embodiment of the 
present invention, as described hereinbefore, pres- 
sure losses in flow passages from a constant- 
temperature water supplying means to heat ex- 
changing portions of plural subjects of temperature 
control, can be made adjustable by means of sup- 
ply side and collection side adjusting valves. As a 
results it is possible to correct individually any 
variance in temperature at the heat exchanging 
portions, due to the pressure losses and, therefore, 
it is possible to make a high-precision control, with 
a simple structure, to plural subjects of temperature 
control through a single fine constant-temperature 
water supplying means. 

Further, since a main heat generating portion of 
the fine constant-temperature water supplying 
means can be isolated from a space in which the 
subject of temperature control, as a whole, is 
placed* it is possible to avoid the effect of the heat 
generating portion. Therefore, the precision of tem- 
perature control can be improved significantly. 

While the invention has been described with 
reference to the structures disclosed herein, it is 
not confined to the details set forth and this ap- 



plication is intended to cover such modifications or 
changes as may come within the purposes of the 
improvements or the scope of the following claims. 

5 

Claims 

1. A temperature controlling device, compris- 
ing: 

10 supplying means for supplying a constant tempera- 
ture liquid medium; 

distributing means for distributing the supplied con- 
stant temperature liquid medium into a plurality of 
flow passages; and 

IS a plurality of temperature controlling means each 
being provided in a corresponding one of said flow 
passages, each of said temperature controlling 
means controlling the temperature of correspond- 
ing one of the distributed constant temperature 

20 liquid mediums, in accordance with the flow pas- 
sage to which the liquid medium flows. 

2. A device according to Claim 1, wherein each 
of said temperature controlling means controls the 
temperature of the liquid medium, while taking into 

25 account a change in temperature of the liquid me- 
dium due to a pressure loss in the corresponding 
flow passage. 

3. A temperature controlling device, compris- 
ing: 

30 supplying means for supplying a constant tempera- 
ture liquid medium; 

distributing means for distributing the supplied con- 
stant temperature liquid medium into a plurality of 
flow passages; 
35 a plurality of heat exchanging means each being 
provided in corresponding one of said flow pas- 
sages; and 

a plurality of first flow passage resistance adjusting 
means and a plurality of second flow passage 

40 resistance adjusting means, each of said first resis- 
tance adjusting means together with an associated 
one of said second resistance adjusting means 
being provided in corresponding one of said flow 
passages, wherein each of said first resistance 

45 adjusting means is provided upstream of corre- 
sponding heat exchanging means with respect to 
said flow passage whole each of said second resis- 
tance adjusting means is provided downstream of 
the corresponding heat exchanging means with re- 

50 spect to said flow passage. 

4. A device according to Claim 3, wherein said 
first and second resistance adjusting means are 
operable to adjust the flow passage resistance, 
while taking into account a change in temperature 

55 of the' liquid medium due to a pressure loss in a 
corresponding flow passage. 

5. A temperature controlling device, compris- 
ing: 
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supplying means for supplying a constant tennpera- 
ture liquid medium; 

distributing means for distributing the supplied con- 
stant temperature liquid medium into a plurality of 
flow passages; 5 
a plurality of heat exchanging means each being 
provided in corresponding one of said flow pas- 
sages; 

a plurality of temperature controlling means each 
being provided In corresponding one of said flow w 
passages, each of said temperature controlling 
means controlling the temperature of the distrib- 
uted liquid medium in accordance with a flow pas- 
sage through which the liquid medium flows; and 
constant temperature room means for accommo- is 
dating said heat exchanging means: 
wherein said supplying means is disposed outside 
said constant temperature room means. 

6- A device according to Claim 5. wherein said 
temperature controlling means controls the tem- 20 
perature of the liquid medium, while taking into 
account a change in temperature of the liquid me- 
dium due to a pressure loss in a corresponding 
flow passage. 

7. A temperature controlling means comprising 25 
means to supply a fluid at a constant temperature 

and means to distribute the constant temperature 
fluid between a plurality of channels leading to 
respective items to be temperature-controlled, 
characterised in that 30 
at least one said channel comprises means to 
control the temperature of the fluid in the channel, 

8. A method of controlling the temperature of a 
plurality of items, In which a fluid is supplied at a 
constant temperature to means which distributes it 35 
between a plurality of channels leading to respec- 
tive items to be temperature-controlled, 
characterised in that 

the fluid in at least one channel being temperature- 
controlled after the said distribution, to take into 40 
account both any difference in the temperature at 
which the fluid is supplied to the distributing means 
and the desired temperature for the item to be 
temperature-controlled, and any effect on the tem- 
perature of the fluid of differences between the 45 
pressure at which the fluid is supplied to the dis- 
tributing means and the pressure of the fluid at the 
item to be temperature controlled. 

9. Means according to claim 7 or a method 
according to claim 8 in which the temperature of so 
the fluid in the said channel is controlled by con- 
trolling a pressure change which the fluid under- 
goes. 
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